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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method of growing a 
nitride semiconductor 

which can be a substrate with few crystal defects, and to 
provide a highly 

reliable nitride semiconductor element. 

SOLUTION: A base layer constituted of a first nitride 
semiconductor layer 2 

grown on a different kind of substrate 1, and a protective 
film 3 partially 

formed on the surface of the first nitride semiconductor 
layer 2 is heated, and 

nitrogen source gas and three-group source gas is adjusted 
to a mol rate (V/III 



COUNTRY 

N/A 

N/A 



COUNTRY 
N/A 



ratio) 2,000 or less and is grown on he base layer. A 
grown nitride 

semiconductor layer 4 does not form into a shape like a 
triangle in a 

conventional manner but grows in a direction almost 
vertical with respect to a 

substrate horizontal face so that crystal a defect extends 
in a direction 

almost horizontal to the substrate. Thus, a nitride 

semiconductor having few 

exposed crystal defects can be grown. 
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ttx.yf-y^ffv\ nffillAy^rai l^ffiSrS 

^fcH8T1in|I^'-y7r)il lSr^y? 9 YMthX 

o>f>7hmt-t&ztt>x'£h. 

[004 5] ^tpfflJrjy^^hSl 9«'j7y'ia 
fcN i kAuJ;9&&P«l§2 0£xh7^7m:»J& 
■t & . p «3 y * ? h 1 k iff 1 1 V vfr- 5 v 9 if% L>il 

hpW^2o<nnmbix\t. mtatii, pt. p 

d. Co, Ni/Au, Pt/Au, Pd/Au*PS:^ 

[0046] Ti kA 1 J:'5&£nmii2 2£5fc 
f J t'SttJ S itt: n i!]A' . y 7 r m 1 1 iO^ffitCX h 7 -f r 
#fc#jfct*. nlA'77Till, ifctiGaNSR 
1 Okftt U**-S-y?#«6*l*n*tt2 2<9*m 
k LTJiA 1 , Ti>W, Cu, Zn, Sn, I n^O 

[004 7] iait^f-J:o(Cpmffi2 0k. n 
»2 2 t «^tj|a.U^€1IM^«*/l-^fflt S. i 

IT p SSi 2 0 k «SWtfttt Lfc p ; < -y H«ffi 2 1 * 
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JEMWS. £Op;^yH«ffi2 1liSgftWi5rpfffi2 1 
0>Hffi«* mf X . p fSEffilSr >7 >f •V-#y t 4 

^-f #y r y?'T£ £ J; t lx w& . 

[0048] JiLBOi'pKLT. n«®kp«fiik£® 

»JSr«^T . M«^*5-JFMLTV^v^(Pi|»-9-7 r 
-fTftKS-^-yfy^U if7r'f T»<7)il$?:7 0 
jumti-S. 7 7t^S, SfefcJU^VVBfSttiJ-Cltf 
m^U v-y^bT«*liB£«Kk U Au/Snt 
10 $m**974Xth. 

[0049] *<9&,. ku/SnMZZ?34 7*tT. 

x h 7 -f rtfroSfiCSSfc^i"! *-ttfc:UBI t , if 
BBHfc**3S£ff»t.£. SSSBtS i OzkT i o 2 
i 0 *&S«**SISS»BE t , p tStffii 

WM) •Cb-h^y^CiSaL, -?-ix-?'ixcO*fil2:y-Y 

•5, SSlcfc^T, MMBit^2. OkA/rf, B9 
20 ««E4 . 0VX\ jygifcSH 0 5 nm«ji^Si*q5S 

-Hfrh. 5oo^i/-^w2-iE#^fcati}t. 1^- 

— 9*Ftf^WirSSI£ Ufc t ^ ^> 7 0 %JjLh** 1 Tims 

[0050] [jt«0i] mtn i icfev^T , ^2«a-ft 

l/min, TMG?- 1 6 2x/mol/min (V/U\it=22 
22) ktTTy> : -7°GaN t );i5^?,|g2i0^tiW 
zffWl 4 1 3 0 /i mcOifft« S 'JviSAhyJ 
30 7°£fiS<7)&-i«lM-f&fl!!ti. HttfcLTU- -f*? 

[005 1 ] [9dfeM2 ] SltSM 1 tcfcv^T, IS20M 
tt¥^ft$rJ«*$-ti:?»^, *c7)$|JS£l0jumktS 

tt»LTl«HIkr^W«[|SjfcJ,i). 5 0 0fl<Ort, 177 

B#r B %Xh^»^€:» Lfc fc . 5 0 %V,±X'3b -> 
fc. 

40 [0052] C«il^3]09ti*«W>ffi<OSIIIS«fc 
ffi4-U-ir^<0fl^S:Stt«^3BrffiBrr**). H8 

[0053] Hft09 1 tfcU-CS20^«^#:S4 
7^-75 0. 2 7mol/miru T 
MG2:1 5 O/zmol/min (V/IIlJt= 1800) k 
U S^fcy^y^SrjDi.TS i K-/GaNj:0* 

_s*2»a ; »Kftjmst*JB*-3 o xtmoiiis^*?^ 

*. i«OJB2«oaft3**»tWi4. miiO^tt^* 
50 Jg2#H^^l*5//m^aT<!0«R«JilSfi*«<0 
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< - 5 ix m <£ 0 i> iOfaWCIlttflWafcif** < 
( 1 0 WcmOT) , ^fcSflSft^SttSfii: LIT 

[0054] mmmm i k R«KLTistt««r*tre 

y t i 0 Sg 2 cOM-f M WftJl «_h*> £> fc J: 6 m;g 

h mm 1 1 IrH» mmmx-mmms i . i tjishjju: 

[0 0 5 5] [»S80!I4] SBtMl tfc^T. ^2<7)g 

7mol/min, TMGSr 1 8 0 ^mol/min (V/IIIJt= 
1 5 0 0) bt&W*. ItJMl tPlttt f» 

[0056] [satw5] sgftwifcfcwc, ns2<7)a 

^*SWMI4£iat^S«4l6C. TMG<W«5«Utfc 
^<LT. V/IIIitS800t-t*flWi. UttWlfc 
HBfcbTU— fSIH^fl® U:i:.r*u ftt«BJWS 

[0057] immei mi iza^x. %i<rm. 

5mol/min N TMG$r 5mraol/min ( V/IIIjt= 3 0 ) 

*fr£^U:i>0«±5 0 OfflWftT'3 0%tt±Xfoi 

[0058] [3SKW7]SBtWl£8^"C, 82<9S 
flS»¥**»4 S-**S-<i-SIRfe:. S i * K-TLTM 
J?£ 9 0 u mmW- T?jft£*£& . ftliSaiSM 1 k H* 

m ix . mm&m. k w. i <oaft;wmwMi 2 . 

[0059] <>cfc, HifeWl fcHfcfcl/CplI??-; K 
Jfl 8jK>_LS:'J U P«fli2 O&tf p^-y 

Hi:® 2 1 Zmfcth . {I U y-y-sAhyJ 

v*^^2.^t;#i^M#M^ffi<7)(lff^ffi{C- 

Ti/A l i9ft&n«ffi£f&{1\ P«fi£fcn«ffifc# 
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[0060] ftgHC. £<^-lf*7 iffiflHrr^fiT 

t . 1 ^nsiaia±«a»* * s t> <w± 5 0 0 
»oi*rc7 o%w±x'fc-?tz. 

[006 1] 

[ns^m^BB] 

[Hi] **HH««*friefc*jv^Tft^iisafl:»¥ 
20 [03] *»BH«0)SJI*SKJ3^T!»t*lftaft*i|i 

[04] *fttyc?>f&m'mz&^xnL>tihmim* 
mmm^mmm^mz^-tmmm. 

[05] aaw>«fi*ttfcijv^-cf»fe-h.sa{t:ft i l i » 

[06] m<n&&imz&»xmii&mmm 
ftmm&ffimm^MizK-twiffim. 

ftmco&&mmmi&mz^tWffim. 
[09] *««(?5ffloiatwtffi 4 u-ir*Ttf>flija 

[flf^oK^] 

1 ■ ■ • S«M 

2 • ■ -si <>>sft&imwwB 

3 • • • &mm 

4 • ■ ■m2<7)mim¥mm 

1 1 • ■ ■ nffljA*.y7rJg 

40 1 2 • • • Uv-rffiikM 

1 3 • • • nfl^^y K« 

14 ■ • n«3t^ 

1 5 ■ ■ • -iSttJi 

1 6 • ■ ■ pffl^f-v-xT"^ 
17 • • • pfflBfttf-f 
18 • • • pI^5v F« 

1 9 ■ • • pffllay^^h® 
_ 2 0 • • • pirn 

2 1 • • • p^-x 
50 2 2 • • • nSS 



1 5 

2 3 • ■ ■ tmm 
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